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AMENDMENTS TO THE CLAIMS 

1 . (Currently amended) A method for correcting an image frame, the method 

comprising: 

receiving a first image frame of a scene f rom a digital sensor; 

receiving a first plurality of image frames from the digital sensor exposed to a dark 

current l4 gh - t -- betew -- a - f i- r - st -- 0redefeed -l ym i naR€€ -level ; 
receiving a second plurality of image frames from the digital sensor exposed to a 

reference intensity li ght above a second predef i ned luminance level; 

computing a difference between the first plurality of images and the second plurality of 
images over a stable region of interest; and 

using the difference to correct correct i ng -the first received image frame for light 
scattering, based on the received plurality of image frames exposed to li ght 
below th e fir s t predefined luminance l e v e l a nd th e plur a lit y of image frames 
oxpo s od to light abo v e the second prodefinod luminance level. 

2. (Currently amended) A method for correcting an image frame, the method 

comprising: 

receiving a first image frame from a digital sensor; 

receiving a plurality of image frames from the digital sensor exposed to light below a 

first predefined luminance level; 
receiving a plurality of image frames from the digital sensor exposed to light above a 

second predefined luminance level; and 
correcting the first received image frame based on the received plurality of image 

frames exposed to light below the first predefined luminance level and the 

plurality of image frames exposed to light above the second predefined 

luminance level; 

Th e method of cl a im 1 , wherein each image frame includes a plurality of frame units 
and correcting includes_[[:]] calculating a mean value for each frame unit of the plurality 
of image frames exposed to light below the first predefined luminance level; calculating 
a mean value for each frame unit of the plurality of image frames exposed to light 
above the second predefined luminance level; generating a second image frame by 
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subtracting the calculated mean value for each frame unit of the plurality of image 
frames exposed to light below the first-predefined luminance level from the 
corresponding frame unit in the first image frame; generating a third image frame by 
subtracting the calculated mean value for each frame unit of the plurality of image 
frames exposed to light below the first predefined luminance level from the calculated 
mean value for each corresponding frame unit of the plurality of image frames exposed 
to light above the second predefined luminance level; generating a fourth image frame 
by dividing each frame unit in the second image frame from the corresponding frame 
unit in the third image frame; calculating an average of frame units within a predefined 
center section of the third image frame; and generating a fifth image frame by 
multiplying each frame unit in the fourth image frame by the calculated average of the 
center section frame units, thereby producing a corrected image frame of the received 
image frame. 

3. (Original) The method of claim 2, wherein generating a fifth image frame includes 

adding a first predefined constant value. 

4. (Original) The method of claim 3, wherein the first constant value is around 1 50 

based on sensor testing and characterizations. 

5. (Original) The method of claim 1 , wherein receiving the image frames includes 

enhancing the image frames based on characteristics of the digital sensor. 

6. (Currently amended) A method for correcting an image frame, the method 

comprising: 

receiving a first image frame from a digital sensor; 

receiving a plurality of image frames from the digital sensor exposed to light below a 

first predefined luminance level; 
receiving a plurality of image frames from the digital sensor exposed to light above a 

second predefined luminance level; and 
correcting the first received image frame based on the received plurality of image 

frames exposed to light below the first predefined luminance level and the 
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plurality of image frames exposed to light above the second predefined 
luminance level; 

wherein receiving the image frames includes enhancing the image frames based on 
characteristics of the digital sensor; and 



a region of interest based on a masked region of the digital sensor; determining 
a standard deviation of the frame units for the determined region of interest; 
determining a threshold value based on the determined standard deviation; 
determining a mean of the frame units in the determined region of interest that 
are below the determined threshold value; and generating enhanced image 
frames based on the determined mean of the frame units. 

7. (Original) The method of claim 6, wherein generating enhanced image frames 

includes: determining a mean difference value based on the determined mean 
of the frame units and a predefined coefficient; and adding the determined mean 
difference value to each frame unit of the corresponding image frame. 

8. (Original) The method of claim 7, wherein determining a mean difference value 

includes subtracting the determined mean of the frame units from 150. 

9. (Original) The method of claim 6, wherein determining a threshold value includes 

multiplying the determined standard deviation by a second constant value. 

10. (Original) The method of claim 9, wherein the second constant value is around 6. 

1 1 . (Original) The method of claim 5, wherein receiving the first image frame includes 

removing light scattering effects from a portion of the enhanced image frame 
based upon light scattering properties. 

12. (Original) The method of claim 11, wherein the light scattering properties include 

light scattering effects of the frame units upon all other frame units based upon 
distance between the respective frame units. 




-wherein enhancing the image frames includes.!!:]] determining 
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13. (Original) The method of claim 12, wherein removing light scattering effects 
includes: 

a) calculating an average value of frame units within the determined region of interest; 

b) generating a second image frame and by removing the calculated average value 

from each of the frame units of the enhanced first image frame; 

c) separating the second image frame into a plurality of subarrays; 

d) generating a total for each subarray by adding all the frame units of the respective 

subarray; 

e) determining a distance of a frame unit of the second image frame from one of the 

subarrays; 

f) determining the light scattering effect of the subarray upon the frame unit based 

upon the determined distance of the frame unit from the subarray and 
predetermined light scattering characteristics; 

g) generating a subarray light scattering effect by multiplying the determined light 

scattering effect by the generated total of the associated subarray; 

h) repeating e)-g) for all the subarrays; 

i) generating a subarray effects total by adding all the generated subarray light 

scattering effects; 

j) generating a final frame unit by subtracting the generated subarray effects total from 
the respective frame unit; and 

k) repeating e)-j) for all the frame units of the second image frame. 
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14. (Currently amended) A system for correcting an image frame produced by a digital 
sensor, the system comprisingJT:]] a processor programmed includin g: a fir st 



plurality of image frames exposed to light below a first predefined luminance 
level, and a plurality of image frames exposed to light above a second 
predefined luminance level; and a second component configured to correct the 
first image frame for light scattering based on a difference between the received 
plurality of image frames exposed to light below the first predefined luminance 
level and the plurality of image frames exposed to light above the second 

eorre€ted --i m - age -- fr - ame . 

1 5. (Currently amended) The system of claim 14, wherein each image frame includes 

a frame unit and wherein the s e cond component includes: a th i rd component 

configuredthe processor is programmed to: 
calculate a mean value for each frame unit of the plurality of image frames exposed to 

light below the first predefined luminance level; a fourth component conf i gured 

to 

calculate a mean value for each frame unit of the plurality of image frames exposed to 
light above the second predefined luminance level; a f i fth component conf i g ur ed 
to 

generate a second image frame by subtracting the calculated mean value for each 
frame unit of the plurality of image frames exposed to dark from the 
corresponding frame unit in the first image frame; a s i xth component configured 
to 

generate a third image frame by subtracting the calculated mean value for each frame 
unit of the plurality of image frames exposed to light below the first predefined 
luminance level from the calculated mean value for each corresponding frame 
unit of the plurality of image frames exposed to light above the second 
predefined luminance level; a seventh component configured to 




-to receive a first image frame from the digital sensor, a 
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generate a fourth image frame by dividing each frame unit in the second image frame 

from the corresponding frame unit in the third image frame; an eighth 

component conf i gured to 
calculate an average of frame units within a predefined center section of the third 

image frame; and a ninth component conf i gured to 
generate a fifth image frame by multiplying each frame unit in the fourth image frame 

by the calculated average of the center section frame units, thereby producing a 

corrected image frame of the received image frame. 

16. (Cancelled) 

17. (Cancelled) 

18. (Currently amended) The system of claim 14, wherein the first component i s 

configured - to enhance the image frames are enhanced based on characteristics 
of the digital sensor. 

19. (Currently amended) The system of claim 18, wherein the first component is 



a region of interest based on a masked region of the digital sensor; determining 
a standard deviation of the frame units for the determined region of interest; 
determining a threshold value based on the determined standard deviation; 
determining a mean of the frame units in the determined region of interest that 
are below the determined threshold value; and generating enhanced image 
frames based on the determined mean of the frame units. 

20. (Currently amended) The system of claim 19, wherein the4ir-st--comp0fien-t-- i -s 

configured to generate the enhanced image frames by: determining a mean 
difference value based on the determined mean of the frame units and a 
predefined coefficient is computed ; and adding the determ i ned mean difference 
value is added to each frame unit of the corresponding image frame. 

21 . (Original) The system of claim 20, wherein the predefined coefficient is about 150 

based on sensor testing and characterizations. 
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22. (Currently amended) The system of claim 19, wherein the f i rst component i s 

configur e d to determine a the threshold value is determined by multiplying the 
determined standard deviation by a second constant value. 

23. (Original) The system of claim 22, wherein the second constant value is around 6. 

24. (Currently amended) The system of claim 18, wherein the f i rst component i s 

configured to remove light scattering effects are removed f rom the enhanced 
image frame based upon light scattering properties. 

25. (Original) The system of claim 24, wherein the light scattering properties include 

light scattering effects of the frame units upon all other frame units based upon 
the distance between the respective frame units. 

26. (Currently amended) The system of claim 25, wherein t he - fe i rd - componeRt- i s 



a) calculating an average value of frame units within the determined region of interest; 

b) generating a second image frame by removing the calculated average value from 

each of the frame units of the enhanced first image frame; 

c) separating the second image frame into a plurality of subarrays; 

d) generating a total for each subarray by adding frame units of the respective 

subarray; 

e) determining a distance of a frame unit of the second image frame from one of the 

subarrays; 

f) determining the light scattering effect of the subarray upon the frame unit based 

upon the determined distance of the frame unit from the subarray and 
predetermined light scattering characteristics; 

g) generating a subarray light scattering effect by multiplying the determined light 

scattering effect by the generated total of the associated subarray; 

h) repeating e)-g) for all the subarrays; 

i) generating a subarray effects total by adding all the generated subarray light 

scattering effects; 




-removing the light scattering effects [[by ]] includes : 
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j) generating a final frame unit by subtracting the generated subarray effects total from 

the respective frame unit; and 
k) repeating e)-j) for all the frame units of the second image frame. 

27. (Currently amended) An article comprising a computer readable medium and a 

[[All computer-program product residing on [fa ll the computer readable medium 
for correcting an image frame produced by a digital sensor, including: t he 
computer-program product comprising: a first computer program code 
compon e nt conf i gur e d to r e c ei ve 

receiving a first image frame from the digital sensor , a plurality of image frames 
exposed to light below a first predefined luminance level, and a plurality of 
image frames exposed to light above a second predefined luminance level; and 
a se cond computer program code component configured to corr e ct 

correcting the first image frame for light scattering based on a difference between the 
received plurality of image frames exposed to light below the first predefined 
luminance level and the plurality of image frames exposed to light above the 
second predefined luminance leveL_ ; and a third computer program code 
component conf i gur e d to output th o corrected imago frame o n aft-eutpu^devteer 

28. (Currently amended) The computer program product article of claim 27, wherein 

each image frame includes a frame unit and wherein correcting the first image 
includes: 

calculating th e second computer program code component includes: a fourth 

computer program code component configured to calculate a mean value for 
each frame unit of the plurality of image frames exposed to light below the first 
predefined luminance level; a fifth computer program code component 
conf i gur e d to c al cu l at e 

calculating a mean value for each frame unit of the plurality of image frames exposed 
to light above the second predefined luminance level; a-sixth-comp^ter-pfogfam 
code component configured to generate 

generating a second image frame by subtracting the calculated mean value for each 
frame unit of the plurality of image frames exposed to light below the first 
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predefined luminance level from the corresponding frame unit in the first image 
frame; a seven th comput e r program cod e compon e nt configur ed t o generate 

generating a third image frame by subtracting the calculated mean value for each 
frame unit of the plurality of image frames exposed to light below the first 
predefined luminance level from the calculated mean value for each 
corresponding frame unit of the plurality of image frames exposed to light the 
second predefined luminance level; o n eighth computer progr a m code 
component configured to generate 

generating a fourth image frame by dividing each frame unit in the second image frame 
from the corresponding frame unit in the third image frame; a ninth computer 
program code component configufed to calculate 

calculating an average of frame units within a predefined center section of the third 
image frame; and a t e nth computer program cod e compon e nt configured to 

generating a fifth image frame by multiplying each frame unit in the fourth image frame 
by the calculated average of the center section frame units, thereby producing a 
corrected image frame of the received image frame. 

29. (Canceled) 

30. (Canceled) 

31 . (Currently amended) The article com out e r - prog ram product of claim 27, wherein 

frames is enhanced based on characteristics of the digital sensor. 

32. (Currently amended) The article computer program product of claim 31 , wherein 

the f i rst computer program code component i s configured to enhance enhancing 
the image frames f[bv: 11 includes determining a region of interest based on a 
masked region of the digital sensor; determining a standard deviation of the 
frame units for the determined region of interest; determining a threshold value 
based on the determined standard deviation; determining a mean of the frame 
units in the determined region of interest that are below the determined 
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threshold value; and generating enhanced image frames based on the 
determined mean of the frame units. 

33. (Currently amended) The CQmputef-programproduota rticle of claim 32, wherein 

the f i rst computer program code component i s configured to generate the 
ef^hafteed--image-ffamesby:determi-ning- a mean difference value based on 
determined mean of the frame units and a predefined coefficient is added ; and 
adding the determined mean d i fference va l ue to each frame unit of the 
corresponding image frame. 

34. (Currently amended) The eempe te f - pFograffl - preduc - t article of claim 33, wherein 

the predefined coefficient is about 150 based on sensor testing and 
characterizations. 

35. (Currently amended) The article computer-program product of claim 32, wherein 

th o f i rst computer pr o gram code co m ponent i s configure d t o d o t o rm i n o a the 
threshold value is determined bv multiplying the determined standard deviation 
by a second constant value. 

36. (Currently amended) The computer-program product of claim 35, wherein the 

second constant value is around 6. 

37. (Currently amended) The article computer program product of claim 27, wherein 

foe-first computer program i s further configured to remove light scattering 
effects are removed f rom the enhanced image frame based upon light scattering 
properties. 

38. (Currently amended) The computer program product article of claim 37, wherein 

the light scattering properties include light scattering effects of the frame units 
upon all other frame units based upon distance between the respective frame 
units. 
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39. (Currently amended) The computer program productarticle. of claim 38, wherein 

th e twelfth com p ut e r program cod e compon e nt i s conf ig ur e d to removeremovinq 
the light scattering effects ffby l] includes : 

a) calculating an average value of frame units within the determined region of interest; 

b) generating a second image frame by removing the calculated average value from 

each of the frame units of the enhanced first image frame; 

c) separating the second image frame into a plurality of subarrays; 

d) generating a total for each subarray by adding frame units of the respective 

subarray; 

e) determining a distance of a frame unit of the second image frame from one of the 

subarrays; 

f) determining the light scattering effect of the subarray upon the frame unit based 

upon the determined distance of the frame unit from the subarray and 
predetermined light scattering characteristics; 

g) generating a subarray light scattering effect by multiplying the determined light 

scattering effect by the generated total of the associated subarray; 

h) repeating e)-g) for all the subarrays; 

i) generating a subarray effects total by adding all the generated subarray light 

scattering effects; 

j) generating a final frame unit by subtracting the generated subarray effects total from 

the respective frame unit; and 
k) repeating e)-j) for all the frame units of the second image frame. 

40. (Original) A method for removing light scattering effects from an image frame 

generated by a digital sensor, the method comprising: 

a) receiving a first image frame from the digital sensor; 

b) calculating an average value of frame units within a predetermined region of interest 

of the received image frame; 

c) generating a second image frame by removing the calculated average value from 

each of the frame units of the first image frame; 

d) separating the second image frame into a plurality of subarrays; 
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e) generating a total for each subarray by adding frame units of the respective 

subarray; 

f) determining a distance of a subarray from a frame unit; 

g) determining light scattering effects based upon the determined distance and 

predetermined light scattering characteristics; 

h) generating a subarray light scattering effect by multiplying the determined light 

scattering effect by the generated total of the associated subarray; 

i) repeating f)-h) for processing all the subarrays; 

j) generating a subarray effects total by adding all the generated subarray light 
scattering effects; 

k) generating a final frame unit by subtracting the generated subarray effects total from 

the respective frame unit; and 
I) repeating f)-k) for processing all the frame units of the second image frame. 

41 . (Currently amended) A system for removing light scattering effects from an image 
frame generated by a digital sensor, the system comprisingJ[[:]l a processor 
including: 

a first component configured to receive a first image frame from the digital sensor, Tf:ll 
a plurality of image frames exposed to light below a first predefined luminance 
level, and a plurality of image frames exposed to light above a second 
predefined luminance level; 

a second component configured to calculate an average value of frame units within a 
predetermined region of interest of the first image frame; 

a third component configured to generate a second image frame by removing the 

calculated average value from each of the frame units of the first image frame; 

a fourth component configured to separate the second image frame into a plurality of 
subarrays; 

a fifth component configured to generate a total for each subarray by adding frame 

units of the respective subarray; 
a sixth component configured to determine a distance of a frame unit of the second 

image frame from one of the subarrays; 
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a seventh component configured to determine the light scattering effect of the subarray 
upon the frame unit based upon the determined distance of the frame unit from 
the subarray and predetermined light scattering characteristics; 

an eighth component configured to generate a subarray light scattering effect by 
multiplying the determined light scattering effect by the generated total of the 
associated subarray; 

a ninth component configured to return to the sixth component until all the subarrays 
have been analyzed; 

a tenth component configured to generate a subarray effects total by adding all the 

generated subarray light scattering effects; 
an eleventh component configured to generate a final frame unit by subtracting the 

generated subarray effects total from the respective frame unit; and 
a twelfth component configured to return to the sixth component for processing all the 

frame units of the second image frame,,,; a nd an output do v ico c onf i gur e d to 

output the resu l t of the twe l fth component. 

42. (Currently amended) An article comprising a computer readable medium and a 
[[All computer-program product residing on [[a ]] the computer readable medium 
for removing light scattering effects from an image frame generated by a digital 
sensor, the computer-program product compr i s i ng including: 

a first component configured to receive a first image frame from the digital sensor; a 
plurality of image frames exposed to light below a first predefined luminance 
level, and a plurality of image frames exposed to light above a second 
predefined luminance level; 

a second component configured to calculate an average value of frame units within a 
predetermined region of interest of the first image frame; 

a third component configured to generate a second image frame by removing the 

calculated average value from each of the frame units of the first image frame; 

a fourth component configured to separate the second image frame into a plurality of 
subarrays; 

a fifth component configured to generate a total for each subarray by adding frame 
units of the respective subarray; 
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a sixth component configured to determine a distance of a frame unit of the second 

image frame from one of the subarrays; 
a seventh component configured to determine the light scattering effect of the subarray 

upon the frame unit based upon the determined distance of the frame unit from 

the subarray and the light scattering effects; 
an eighth component configured to generate a subarray light scattering effect by 

multiplying the determined light scattering effect by the generated total of the 

associated subarray; 

a ninth component configured to return to the sixth component for all the subarrays; 
a tenth component configured to generate a subarray effects total by adding all the 

generated subarray light scattering effects; 
an eleventh component configured to generate a final frame unit by subtracting the 

generated subarray effects total from the respective frame unit; and 
a twelfth component configured to return to the sixth component for processing all the 

frame units of the second image frame. ST; and]] 
a--feit1e^frth--€^mp^iefl-t--€on%ufe d to output the r e su l t of th e-frwetfth-eompoBo nt to an 

output d o v i c o . 

43. (Canceled) 
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